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SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Nobuhito Fukui, a citizen of 
Japan residing at Inagi-shi, Tokyo, Japan and Yoshihiro 
Matsubara, a citizen of Japan residing at Kahoku-gun, 
Ishikawa, Japan have invented certain new and useful 
improvements in 



INFORMATION PROCESSING APPARATUS, DISPLAY CONTROL METHOD AND 

STORAGE MEDIUM 



of which the following is a specification 
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TITLE OF THE INVENTION 

INFORMATION PROCESSING APPARATUS, DISPLAY 
CONTROL METHOD AND STORAGE MEDIUM 



5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to 
information processing apparatuses, display control 
methods and storage mediums, and more particularly 
10 to an information processing apparatus having a 

scroll function for scrolling contents displayed on 
a screen when creating, referring to and editing a 
Q document or an image, a display control method which 

iD carries out a scroll process with respect to the 

fn 15 displayed contents on the screen, and a computer- 

in readable storage medium which stores a program for 

''L! causing a computer to carry out the scroll process 

ry with respect to the displayed contents on the screen. 

2. Description of the Related Art 

20 In information processing apparatuses 

O. typified by personal computers, document creating 

'^2 and/or editing apparatuses, image creating and/or 

^ editing apparatuses, and document and/or image 

referring apparatuses such as a World Wide Web (WWW) 
25 browser, a scrolling function is frequently used to 
advance or reverse information to a desired position 
when creating and/or editing documents or images. 
For example, when a user is viewing a certain page 
displayed on a screen when editing a document, the 
30 scrolling function can be used to refer to a page 
which precedes the certain page by several pages . 
The direction, speed and quantity of the scrolling 
function can be controlled, for example, by clicking 
and dragging a button which is displayed on the 
35 screen by a pointing device such as a mouse. 

However, according to the conventional 
information processing apparatus, when the user uses 



the scrolling function when viewing a certain page 
displayed on the screen so as to refer to another 
page, the user must use the scrolling function again 
in order to return to the certain page. In other 
5 words, the user must search for the certain page 
using the scrolling function, and return to the 
certain page manually. As a result, there were 
problems in that it is necessary to carry out a 
troublesome operation of manually returning to the 
10 certain page, and it takes times to return to the 
certain page. 

Furthermore, in a case where the user 
refer to several pages before returning to the 
iO original page, the user may forget the position of 

rn 15 the original page. Hence, in a worst case, there 

Lff was a problem in that the user may not be able to 

return to the original page, 
ry The problems described above occur when 

^ carrying out a process within a single window. 

;~ 20 However, similar problems also occur in a multi- 

Q window system which is capable of simultaneously 

displaying a plurality of windows. For example, 
when the user is carrying out a process in a certain 
window and makes a reference to another window 
25 during the process, the user must also use the 

scrolling function in order to return to the certain 
window. In other words, in the conventional 
information processing apparatus, the user must use 
the scrolling function similarly as described above 
30 to manually switch the window and return to the 
certain window. 

SUMMARY QF THE INVENTION 

Accordingly, it is a general object of the 
35 present invention to provide a novel and useful 

information processing apparatus, display control 
method and storage medium, in which the problems 
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described above are eliminated. 

Another and more specific object of the 
present invention is to provide an information 
processing apparatus, a display control method and a 
5 storage medium, which can eliminate the problems 

described above by automatically returning a display 
made on a screen to an original position before a 
scrolling function is used to create, refer to 
and/or edit a document and/or an image. 
10 Still another object of the present 

invention is to provide an information processing 
apparatus comprising a scrolling section which 
changes a display on a display screen from a first 
0 display region to a second display region by a 

^ 15 scrolling process, and a return section which 

ii 

n returns the display to the first display region in 

response to a cancellation of the scrolling process 
by the scrolling section. According to the 
information processing apparatus of the present 
20 invention, it is possible to automatically return 
the image display to an original position before a 
scroll function is used, after using the scroll 
function when creating, referring to and/or editing 
a document and/or an image. Hence, the efficiency 
25 of the such creating, referring and editing 
operations is greatly improved. 

A further object of the present invention 
is to provide a display control method for 
controlling display of information on a display 
30 screen, comprising the steps of (a) changing a 

display on a display screen from a first display 
region to a second display region by a scrolling 
process, and (b) returning the display to the first 
display region in response to a cancellation of the 
35 scrolling process. According to the display control 
method of the present invention, it is possible to 
automatically return the image display to an 



original position before a scroll function is used, 
after using the scroll function when creating, 
referring to and/or editing a document and/or an 
image. Hence, the efficiency of the such creating, 
referring and editing operations is greatly improved. 

Another object of the present invention is 
to provide a computer-readable storage medium which 
stores a program for causing a computer to control 
display of information on a display screen, where 
the program comprising the steps of (a) changing a 
display on a display screen from a first display 
region to a second display region by a scrolling 
process, and (b) returning the display to the first 
display region in response to a cancellation of the 
scrolling process. According to the computer- 
readable storage medium of the present invention, it 
is possible to automatically return the image 
display to an original position before a scroll 
function is used, after using the scroll function 
when creating, referring to and/or editing a 
document and/or an image. Hence, the efficiency of 
the such creating, referring and editing operations 
is greatly improved. 

Other objects and further features of the 
present invention will be apparent from the 
following detailed description when read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a 
first embodiment of an information processing 
apparatus according to the present invention; 

FIG. 2 is a system block diagram showing 
the construction of an important part within a main 
body of a computer system shown in FIG. 1; 

FIG. 3 is a flow chart for explaining the 
operation of a CPU in the first embodiment; 
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FIG. 4 Is a diagram showing a display 
image for explaining the operation of the CPU in the 
first embodiment; 

FIG. 5 is a diagram showing a display 
5 image for explaining the operation of the CPU in the 
first embodiment; 

FIG. 6 is a diagram showing a display 
image for explaining the operation of the CPU in the 
first embodiment; 
10 FIG. 7 is a diagram showing a display 

image for explaining the operation of the CPU in the 
first embodiment; 

FIG. 8 is a flow chart for explaining the 
j.y operation of the CPU in a second embodiment of the 

15 information processing apparatus according to the 
m present invention; 

FIG. 9 is a diagram showing a display 
iifj image for explaining the operation of the CPU in the 

second embodiment; 
f'f* 20 FIG. 10 is a diagram showing a display 

;^=i image for explaining the operation of the CPU in the 

:S second embodiment; 

;^ FIG. 11 is a diagram showing a display 

image for explaining the operation of the CPU in the 
25 second embodiment; and 

FIG. 12 is a diagram showing a display 
image for explaining the operation of the CPU in the 
second embodiment . 

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 is a perspective view showing a 
first embodiment of an information processing 
apparatus according to the present invention. This 
first embodiment of the information processing 

35 apparatus employs a first embodiment of a display 
control method according to the present invention, 
and a first embodiment of a storage medium according 
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to the present invention. In this first embodiment, 
the information processing apparatus is formed by a 
general-purpose computer system such as a personal 
computer . 

5 A computer system 100 shown in FIG. 1 

includes a main body 101 which includes a CPU, a 
disk drive unit and the like, a display unit 102 
which displays an image on a display screen 102a in 
response to an instruction from the main body 101, a 
10 keyboard 103 which is used to input various 

information to the computer system 100, a mouse 104 
which ±s used to specify an arbitrary position on 
the display screen 102a, and a modem 105 which makes 

«t=sf 

v3 access to an external database or the like and 

15 downloads a program or the like stored in another 
in computer system. One or more programs are stored in 

^ a portable recording medium such as a disk 110 or, 

I'rj are downloaded from a recording medium 106 of 

Si another computer system using a communication unit 

20 such as the modem 105, and are input to the computer 

Izsss 

Q system 100 and installed. The programs include a 

•S program for causing the CPU of the computer system 

;^ 100 to carry out a process which will be described 

later in conjunction with FIG. 3, for example, in 
25 this first embodiment of the information processing 

apparatus . 

The first embodiment of the storage medium 
according to the present invention stores at least 
the program for causing the CPU of the computer 

30 system 100 to carry out the process which will be 
described later in conjunction with FIG. 3, for 
example. The storage medium may be formed by a 
portable recording medium such as the disk 110 or, 
any other type of recording medium capable of 

35 storing one or more programs. For example, the 
recording medium usable as the storage medium 
includes semiconductor memory devices such as RAMs 
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and ROMs, disks such as magnetic, optical and 
magneto-optical disks, CD-ROMs, IC memory cards, and 
recording mediums accessible by a computer system 
which is coupled via a communication unit or a 
5 communication means such as a modem and a LAN. The 
storage medium is not limited to a portable 
recording medium. 

FIG^ 2 is a system block diagram showing 
an important part of the main body 101. The main 

10 body 101 shown in FIG. 2 includes a CPU 201 which 
carries out the process which will be described 
later in conjunction with FIG. 3, for example, a 
,^ memory part 202 which is made up of a RAM, ROM or 

the like, a disk drive 2 03 which is capable of 

15 reading information from and writing information to 

I.lI 

i« the disk 110, and a hard disk drive 204 which are 

i;n coupled via a bus 200. Although not shown in FIG. 2, 

\T, the display unit 102, the keyboard 103, the mouse 

\ y 

103 and the like are also coupled to the CPU 201. 
I~ 20 Of course, the construction of the 

;~ computer system 100 is not limited to that shown in 

FIGS. 1 and 2, and various other known constructions 
may be used instead. 

FIG. 3 is a flow chart for explaining the 
25 operation of the CPU 201 in the first embodiment. 

In FIG. 3, a step SI waits for a user input from the 
keyboard 103 or the mouse 104, and the process 
advances to a step S2 when the user input is 
detected. In a state where the process advances to 
30 the step S2, a display image shown in FIG. 4, for 

example, is displayed on the display screen 102a of 
the display unit 102. In the following description, 
the "display image" refers to the contents displayed 
on the display screen 102a of the display unit 102, 
35 and not to the display screen 102a itself. 

In FIG. 4, the display image includes an 
editing region (client region) 1, a leftwardly 



pointing arrow button 3, a rightwardly pointing 
arrow button 4, an upwardly pointing arrow button 5, 
a downwardly pointing arrow button 6, a horizontal 
scroll box 7, a vertical scroll box 8, a window 
5 frame 9, a mouse pointer 10, a menu 11, a tool 
button 12, a cursor 19 and the like. 

The step S2 decides whether or not to 
refer to an editing position outside the display 
image, from on a present editing position. The 

10 process returns to the step SI if the decision 

result in the step S2 is NO. On the other hand, if 
the decision result in the step S2 is YES, a step S3 
decides whether or not a mark 2 is displayed at the 
present editing position in the display image. If 

15 the decision result in the step S3 is NO, a step S4 
decides whether or not the mark 2 is to be set in 
the display image. The process returns to the step 
SI if the decision result in the step S4 is NO. If 
the decision result in the step S4 is YES, a step S5 

20 sets the mark 2 at an arbitrary reference position 

in the display image by operating the menu 11 or the 
tool button 12 by the mouse 104 or, by making a key 
operation using function keys and the like of the 
keyboard 103. After the step S5 sets the mark 2 at 

25 the arbitrary reference position in the display 
image, the process returns to the step SI. 

The mark 2 is set to the reference 
position where the user wishes to return to after 
the user carries out a scrolling process. For 

30 example, the mark 2 is set to the reference position 
shown in FIG. 5. FIG. 5 is a diagram showing a 
state where the mark 2 is set in the display image. 
In FIG. 5, those parts which are the same as those 
corresponding parts in FIG. 4 are designated by the 

35 same reference numerals, and a description thereof 
will be omitted. Of course, the mark 2 may be set 
manually or automatically to the present position of 



the cursor 19 which indicates the present editing 
position. In addition, the mark 2 may be set at a 
top position of the display image. 

If the decision result in the step S3 is 
YES, a step S6 decides whether or not the scrolling 
process is to be carried out. The process returns 
to the step SI if the decision result in the step S6 
is NO. If the decision result in the step S6 is YES, 
a step S7 carries out the scrolling process. The 
scrolling process itself is known, and the scrolling 
process is not limited to a specific type of 
scrolling process. For example, an upward scroll 
may be made by moving the mouse pointer 10 onto the 
vertical scroll box 8 and carrying out a dragging 
process in the direction of the upwardly pointing 
arrow button 5 or, by moving the mouse pointer 10 
onto the upwardly pointing arrow button 5 and 
continuously clocking the mouse 104. Similarly, a 
downward scroll may be made by moving the mouse 
pointer 10 onto the vertical scroll box 8 and 
carrying out a dragging process in the direction of 
the downwardly pointing arrow button 6 or, by moving 
the mouse pointer 10 onto the downwardly pointing 
arrow button 6 and continuously clocking the mouse 
104. In addition, the scrolling process may be made 
by operating scroll keys of the keyboard 103. When 
the scrolling process is carried out, the display 
image assumes a state shown in FIG. 6, for example. 
FIG. 6 is a diagram showing a state where the 
downward scroll is made in the state shown in FIG. 5. 
In FIG. 6, those parts which are the same as those 
corresponding parts in FIG. 4 are designated by the 
same reference numerals, and a description thereof 
will be omitted. 

During the scrolling process, the edited 
characters and images which are newly displayed move 
in the scrolling direction, while at the same time. 
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the mark 2 and the edited characters and images 
which were displayed before the scrolling process 
move in a direction opposite to the scrolling 
direction. Accordingly, when the downward scroll 
5 is made as shown in FIG. 6, the mark 2 moves in the 
same direction as an upward scroll. 

A step S8 decides whether or not a 
reference is made to an editing position other than 
the present editing position by the scrolling 
10 process. The process returns to the step S7 if the 
decision result in the step S8 is NO, On the other 
hand, if the decision result in the step S8 is YES, 
a step S9 carries out a scroll cancel process. The 
scroll cancel process itself is also known. For 
;F 15 example, the scroll cancel process may be made by 

releasing the mouse button during the dragging 
i;n process or, releasing the scroll key. In this 

::r; embodiment, it is assumed for the sake of 

j." convenience that a dragging process is made with 

20 respect to the vertical scroll box 8 up to the 

;i=i position shown in FIG. 6. 

•1==?. 

i,y A Step SIO automatically returns the 

S editing position to a position so that the mark 2 is 

" located at an uppermost end position within the 

25 window frame 9, for example. When the editing 

position is automatically returned, the vertical 
scroll box 8 and the like are also returned to 
positions corresponding to the reference position of 
the mark 2. As a result, the display image is 
30 returned to the editing position shown in FIG. 7. 
FIG. 7 is a diagram showing a state where the 
downward scroll is cancelled in the state shown in 
FIG. 6. In FIG. 7, those parts which are the same 
as those corresponding parts in FIG. 4 are 
35 designated by the same reference numerals, and a 
description thereof will be omitted. 

When returning the editing position back 
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to the original editing position, the mark 2 may be 
automatically returned to a position other than the 
uppermost end position or, may be returned to the 
reference position shown in FIG. 5. All that is 
5 required when returning the editing position back to 
the original editing position is that the editing 
position is automatically returned to a position 
near the original editing position where the mark 2 
is displayed, and it is not essential for the 
10 editing position after the return to perfectly match 
the original editing position. 

Next, a description will be given of a 
second embodiment of the information processing 
•iD apparatus according to the present invention. This 

.;i 15 second embodiment of the information processing 

i.n apparatus employs a second embodiment of the display 

'^L: control method according to the present invention. 

Ills 

I'lj and a second embodiment of the storage medium 

according to the present invention. In this second 
1^ 20 embodiment, the information processing apparatus is 

□ also formed by a general-purpose computer system 

'^2 such as a personal computer. The basic construction 

of the hardware of this second embodiment of the 
information processing apparatus may be the same as 
25 the hardware construction described above in 

conjunction with FIGS. 1 and 2, and the illustration 
and description of the basic construction of the 
hardware of this second embodiment will be omitted. 

FIG. 8 is a flow chart for explaining the 
30 operation of the CPU 201 in the second embodiment. 

In FIG. 8, a step S21 waits for the user input from 
the keyboard 103 or the mouse 104, and the process 
advances to a step S22 when the user input is 
detected. In a state where the process advances to 
35 the step S22, a display image shown in FIG. 9, for 
example, is displayed on the display screen 102a of 
the display unit 102. 
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In FIG. 9, the display Image Includes an 



10 



;'P 15 

ry 

20 



25 



30 



35 



editing region (client region) 1, an upwardly 
pointing arrow button 5, a downwardly pointing arrow 
button 6, a vertical scroll box 8, a window frame 9, 
a mouse pointer 10, a menu 11, a tool button 12, a 
cursor 19, windows 13 and 14 and the like. 



refer to a window at an editing position outside the 
display image, from a present active window at a 
present editing position. The process returns to 
the step S21 if the decision result in the step S22 
is NO. For the sake of convenience, it is assumed 
that the present active window is the window 13 
shown in FIG. 9, and that the window to be referred 
to is the window 14 shown in FIG. 9. On the other 
hand, if the decision result in the step S22 is YES, 
a step S23 decides whether or not a mark 2 is 
displayed in the present active window 13 in the 
display image. If the decision result in the step 
S23 is NO, a step S24 decides whether or not the 
mark 2 is to be set in the display image. The 
process returns to the step S21 if the decision 
result in the step S24 is NO. If the decision 
result in the step S24 is YES, a step S25 sets the 
mark 2 at an arbitrary reference position in the 
display image by operating the menu 11 or the tool 
button 12 by the mouse 104 or, by making a key 
operation using function keys and the like of the 
keyboard 103. After the step S25 sets the mark 2 at 
the arbitrary reference position in the display 
image, the process returns to the step S21. The 
arbitrary reference position in the display image 
corresponds to a position within an arbitrary window, 
and in this particular case, the arbitrary reference 
position is located within the active window 13. 

The mark 2 is set to the reference 
position within the window where the user wishes to 



The step S22 decides whether or not to 
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return to after the user carries out a scrolling 
process. For example, the mark 2^s set to the 
reference position shown in FIG. 10. FIG. 10 is a 
diagram showing a state where the mark 2 is set in 
5 the display image. In FIG. 10, those parts which 
are the same as those corresponding parts in FIG. 9 
are designated by the same reference numerals, and a 
description thereof will be omitted. Of course, the 
mark 2 may be set manually or automatically to the 
10 present position of the cursor 19 which indicates 
the present editing position within the active 
window 13. In addition, the mark 2 may be set at a 
top position of the display image, that is, at the 
■D top position of the active window 13. 

=P 15 If the decision result in the step S23 is 

YES, a step S26 decides whether or not the scrolling 
n process is to be carried out. The process returns 

in to the step S21 if the decision result in the step 

y 

S26 is NO. If the decision result in the step S26 
" 20 is YES, a step S27 carries out the scrolling process. 

'3 In this embodiment, the scrolling process 

iD refers to the following process. Generally, in the 

multi-window system such as that used in this 
embodiment, a priority sequence of the display of 
2 5 the windows is managed, and the overlapping display 
of the windows is controlled depending on the 
priority sequence. In other words, the window which 
is displayed at the frontmost position has the 
highest priority sequence. 
30 By using this priority sequence 

information of the windows, a control is carried out 
to display a window having a priority sequence which 
is next lowest to that of the window which is 
presently displayed at the frontmost position, when 
35 the downward scroll is instructed. On the other 
hand, when the upward scroll is instructed, a 
control is carried out to display a window having a 
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priority sequence which is next highest to that of 
the window which is presently displayed at the 
f rontmost position . 

In the normal switching of the windows, 
5 the priority sequence of the windows changes . 

However, during this scrolling process, the priority 
sequence information of the window at the time when 
the scroll process is started is held, and the held 
priority sequence information is used to switch the 

10 window which is displayed at the f rontmost position. 

When the scrolling process described above 
is carried out, the display image assumes a state 
shown in FIG. 11, for example. FIG. 11 is a diagram 
showing a state where the upward scroll is made in 

15 the state shown in FIG. 10 until the window 14 

becomes active. In FIG. 11, those parts which are 
the same as those corresponding parts in FIG. 10 are 
designated by the same reference numerals, and a 
description thereof will be omitted. 

20 A step S28 decides whether or not a 

reference is made to a window other than the present 
active window 13, that is, an editing position other 
than the present editing position, by the scrolling 
process. The process returns to the step S27 if the 

25 decision result in the step S28 is NO. On the other 
hand, if the decision result in the step S28 is YES, 
a step S29 carries out a scroll cancel process. The 
scroll cancel process itself is known, as described 
above. For example, the scroll cancel process may 

30 be made by releasing the mouse button during the 

dragging process or, releasing the scroll key. In 
this embodiment, it is assumed for the sake of 
convenience that a dragging process is made with 
respect to the vertical scroll box 8 up to the 

35 position shown in FIG. 11. 

A step S30 automatically returns the 
editing position to a position so that the window 13 
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in which the mark 2 is displayed becomes active. 
That is, the editing position is automatically 
returned to the position where the window 13 is 
displayed at the frontmost position in the display 
5 image, depending on the priority sequence of the 
windows at the time when the scrolling process 
described above is started. When the editing 
position is automatically returned, the vertical 
scroll box 8 and the like are also returned to 

10 positions corresponding to the reference position of 
the mark 2. As a result, the display image is 
returned to the editing position shown in FIG. 12. 
FIG. 12 is a diagram showing a state where the 
i.Q downward scroll is cancelled in the state shown in 

15 FIG. 11. In FIG. 12, those parts which are the same 

i.iJ 

in as those corresponding parts in FIG. 9 are 

L-M designated by the same reference numerals , and a 

i^n description thereof will be omitted. 

The second embodiment of the storage 
20 medium according to the present invention stores at 
least the program for causing the CPU 201 of the 
computer system 100 to carry out the process 
*y described above in conjunction with FIG. 8. The 

storage medium may be formed by a portable recording 
2 5 medium such as the disk 110 or, any other type of 
recording medium capable of storing one or more 
programs. For example, the recording medium usable 
as the storage medium includes semiconductor memory 
devices such as RAMs and ROMs, disks such as 
30 magnetic, optical and magneto-optical disks, CD-ROMs, 
IC memory cards, and recording mediums accessible by 
a computer system which is coupled via a 
communication unit or a communication means such as 
a modem and a LAN. The storage medium is not 
35 limited to a portable recording medium. 

In each of the embodiments described above, 
the mark 2 which is once set may be deleted by an 
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operation which reverses the operation carried out 
at the time when the mark 2 is set, if the mark 2 is 
no longer necessary. In addition, an internal timer 
of the CPU 201 may be utilized to automatically 
5 delete the mark 2 after a predetermined time elapses 
from the time when the mark 2 is set. The mark 2 
may also be deleted automatically when a file is 
closed. Furthermore, when a new mark is set in a 
state where the mark 2 is already set at another 

10 position, it is also possible to automatically 

delete the mark 2 which is already set when the new 
mark is set. 

Moreover, in each of the embodiments 
described above, when the region on the display 

15 screen 102a on which the display is made is changed 
from a first display region to a second display 
region and the display is to be returned to the 
first display region in response to the scroll 
cancel process, the second display region may of 

20 course include display contents other than those of 
the first display region or include display contents 
which partially include the display contents of the 
first display region. 

The present invention is applied to the 

25 computer system such as the personal computer, in 
each of the embodiments described above. However, 
the present invention is similarly applicable to 
various kinds of information processing apparatuses, 
including document creating and/or editing 

30 apparatuses, image creating and/or editing 

apparatuses, document and/or image referring 
apparatuses such as a WWW browser, and work stations. 
In addition, the information processing apparatus is 
not limited to the desk- top type, and the present 

35 invention is of course applicable to portable type 
information processing apparatuses such as lap- top 
personal computers . 
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Further, the present invention is not 
limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 
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